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Abstract

Introduction: Pregnancy is a normal physiological state that predisposes to thrombosis, which is caused
by the hormonal changes in the maternal body. These ones are represented by the change of the blood flow (venous
stasis), by changes in the vessel wall (hypotonia, endothelial lesions), changes in the coagulation factors (increased
levels of factor VII, factor VIII, factor X, von Willebrand factor), and by the decrease in the natural anticoagulants
level (protein C, protein S). In this study, we aimed to establish a possible association between thrombosis and
hereditary thrombophilia in pregnant women with this pregnancy – related pathology. Thrombosis during pregnancy
is a serious complication that requires excellent cooperation between obstetrician and anesthetist. The second
purpose of our study was to monitor the incidence of IUGR in these women. Intrauterine growth restriction is a major
cause of fetal morbidity and mortality during pregnancy. At present, the role of the factor V Leiden mutation, of the
prothrombin gene mutation, and of the MTHFR gene mutation as risk factors for IUGR is not clearly established.

Material and methods: Retrospective study - 161 pregnant women with a history of thrombosis, intrauterine
growth restriction, preeclampsia, recurrent miscarriages, who were admitted to the “Cuza Vodă” Maternity in Ia’i,
between 2015 and 2017, and on whom genetic tests for thrombophilia were carried out. We monitored the risk of
thrombosis and the prevalence of maternal thrombophilia in the group of pregnant women who had IUGR as well.

Results: In comparison with a control group, the following were found: the risk of thrombosis in patients
with factor V Leiden mutation is higher, pregnant women with a family medical history of thrombosis have a higher
risk of thrombosis, the prevalence of hereditary thrombophilia is 3 times higher in the group of pregnant women who
also have IUGR, the frequency of the MTHFR gene mutation and of protein S is higher in the IUGR group, and there
is no significant connection between the factor V Leiden mutation and preeclampsia or IUGR.

  Conclusion: This study demonstrates that the protein S deficiency and the MTHFR gene mutation are
more common in IUGR pregnancies.

No significant association was found between the factor V Leiden mutation and preeclampsia or between
factor V Leiden and IUGR.

The risk of thrombosis in patients with mutation in the factor V gene was 2.52 times higher than in patients
who didn’t have this mutation.

Objectives

Through this study, we aim to monitor the
associations between the different types of
thrombophilia and the complications that may occur
during their development, and we are also attempting
to review the literature on aspirin and heparin use to

prevent these complications. We aim to study the
influence of pregnancy – related thrombophilia in the
IUGR determinism and the risk of thrombosis in these
pregnant women, and the effectiveness of treatment
methods in the prevention of complications.
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Introduction

Thrombophilia increases the risk of side
effects in pregnancy. There are no clearly established
associations yet,  nor are there guides on
anticoagulation therapy and on the success rate of
obtaining a pregnancy in this case. There is currently
a small number of studies on the complications that
may arise in a pregnant woman with thrombophilia.
Due to the low quality of case-control and cohort
studies conducted so far, it has been shown that there
is a relatively high risk of complications in pregnant
women with thrombophilia, but the absolute risk
remains very low.

Detection of the complications that may
occur in a pregnant woman with thrombophilia is
important for proper prophylaxis and appropriate
treatment.  [1]

The scientific literature discusses the
treatment of thrombophilia in pregnancy, addresses
data on the efficacy and safety of low-molecular-
weight heparin administration during pregnancy,
considering that this is currently the medication of
choice in this group of patients. There are no
recommendations from specialist societies that
develop treatment guidelines regarding the treatment
for pregnant women with thrombophilia.
Thromboprophylaxis is indicated in patients diagnosed
with hereditary and/or acquired thrombophilia, but the
therapeutic option and dose of anticoagulant and/or
of antiplatelet drugs should be calculated according
to the BMI,  which is why interdisciplinary
collaboration is very important. There are studies with
various findings regarding the antepartum and
postpartum management plan for thromboprophylaxis
in pregnancies with hereditary thrombophilia. [3]

In thrombophilia – related pregnancies, both
early complications (such as recurrent miscarriages)
and late complications may occur, such as those
related to the placental vascularization damage (fetal
death, preeclampsia, premature separation of normally
implanted placenta, intrauterine growth retardation).
For the mother, the risk of complications arises from
the moment of conception and recent scientific data
show that this risk is present up to 12 weeks
postpartum. For the fetus, the risks are preeclampsia,

placental abruption, IUGR, early or late miscarriage,
intrauterine death or stillbirth. In the mechanism of
preeclampsia occurrence in women with hereditary
thrombophilia, it appears that the fetus itself could
play a role if it inherits thrombophilia from the mother.
It has been shown that there may be a high rate of
thrombosis in the placental bed and, thus, this may
increase the rate of complications, compared to
unaffected fetuses. There are known correlations
between mutations in thrombophilia clotting factors
and placental changes that are associated. Studies
show an association between placental hypoxia, focal
lesions with avascular villi, increased number of
syncytial nodes and the heterozygous factor V Leiden
mutation in the mother or newborn. [5][2]

The impact of hereditary maternal
thrombophilia on fetal development is much analyzed
and evaluates the association between IUGR and
mutations of the genes involved in hereditary
thrombophilia. The correlation is based on the
assumption that IUGR is a placental complication due
to the thrombosis located in various territories of the
placental vascular bed.

The most severe complication that can occur
is intrauter ine death and this risk increases
proportionally with the degree of IUGR, which is why
I consider this topic to be important enough to address
it in this paper.

Placental development and pregnancy
complications that may occur due to placental
changes

In the case of a normally developed
pregnancy, placentation involves trophoblast invasion
of approximately 100 maternal arterioles, with
successive remodeling that results in low resistance
of the maternal placental circulatory system.

The low resistance of the uteroplacental
circulatory system allows the distribution of large
blood volume to the placenta and the fetus.

Proper placental implantation is determined
by the control of the hemostatic system activation. It
is believed that this activation process of hemostasis
is responsible for regulating the trophoblast invasion
and has a protective role against bleeding. [4]

Hereditary thrombophilia:  always a risk factor for iugr and thrombosis?
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The key steps involve the regulation of tissue
factor and of type 1 plasminogen activator inhibitor,
as well as complex interactions between maternal
and placental circulation.

Placental vascular complications result from
the collapse of these regulation mechanisms.
Consequently, the following occurs: placental
insufficiency associated with endothelial dysfunction,
additional activation of coagulation, deposition of fibrin
degradation products, and uteroplacental thrombosis.

It is assumed that the placental changes
occurring in these women are the result of placental
development impairment in 2 stages:

1) failure of trophoblastic invasion
2) systemic endothelial dysfunction.
When it comes to complicated pregnancies,

with preeclampsia and IUGR, the superficial invasion
of the trophoblast is evident, with consequences such
as an increase of the placental vascular resistance,
decreased placental perfusion and placental ischemia.
Another mechanism responsible for placental
pathological changes is placental secretion of
vasoactive factors, such as FMS-like tyrosine kinase
1 and endoglin. It has been said that these factors
are directly involved in the production of clinical
manifestations associated with preeclampsia, such as
hypertension (by affecting the endothelial smooth
muscle tone), proteinuria (by increasing the glomerular
vascular permeability), hepatic dysfunction (through
hepatic ischemia), and coagulopathy (by increasing
the maternal endothelial procoagulant factors). [6]

The failure of the physiological placentation
is associated with acute atherosis, identified in nearly
50% of the placenta of the patients who had
preeclampsia or IUGR. There has also been a
predisposition of vessels to aneurysms, thrombosis
or reduction of placental blood flow.

Eventually, the defective remodeling of spiral
arterioles and acute atherosis can lead to placental
infarction by reducing the placental blood flow.

Spiral arterioles remodeling has been
demonstrated in a retrospective study involving 1534
pregnant women who have received a histological
examination of the placenta and an evaluation of the
clinical picture for which they have been admitted to
the hospital. The physiological changes identified

were: dilation of the spiral arteriolar lumen, absence
of the endothelial muscle layer, appearance of fibrinoid
material in the vascular wall, infiltration of the
arteriolar vascular wall by trophoblast. The
pathological changes identified in the arterioles were:
incomplete/absent physiological changes in nearly
70% of the sections on the examined arterioles. [7]

Impairment of the spiral arterioles remodeling
is a topic associated with numerous obstetric
complications, such as early and late miscarriage,
premature birth, preeclampsia, placental abruption and
IUGR.

In a prospective study, the Obstetrics and
Hematology Association in Nimes monitored markers
of abnormal coagulation activation in these patients.
Factor XII deficiency and hypofibrinolysis were
identified in those women who had more than 3
miscarriages before 16 weeks. In another study that
was carried out in the same group of patients,
placental examination in women with more than 1
miscarriage after 22 weeks revealed vascular
pathological changes in the placenta.

The mechanism by which low molecular
weight heparin may reduce the complications
mediated by the placental changes is still unclear, but
it is believed to be due to its anticoagulant action.

Early effects probably occur at the cellular
level by reducing the trophoblast apoptosis and
increasing the proteases involved in the trophoblast
invasion in the maternal endometrium.

Additional incriminated mechanisms of action
include the anti-inflammatory and anti-complementary
role. It has been found that administration of LMWH
might diminish the systemic anti-inflammatory
response associated with preeclampsia. [6]

It has been postulated that heparins may
antagonize cytokines, such as gamma interferon, by
reducing the inflammatory lesions of the trophoblast
or the maternal endothelium.

These non-anticoagulant mechanisms of the
low molecular weight heparin are also suggested by
the absence of placental vascular histological changes
in the 2 groups of women, namely those treated and
untreated with heparin.

However, these are only hypotheses and
clinical evidence is needed to demonstrate the benefit
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of prescribing these drugs to prevent placental
complications.  [2]

Material and method

A retrospective study involving 161 pregnant
women with a history of complicated pregnancy:
maternal thrombosis, placental vascular pathology
(intrauterine growth restriction, preeclampsia,
recurrent miscarriages), who were admitted to the
“Cuza Voda” Maternity, between 2015 and 2017.
Genetic tests were performed to identify the factor
V Leiden mutations, the prothrombin gene mutation,
the MTHFR C677T and A1298C genes mutation.

In the case of those women diagnosed also
with IUGR (27 cases), blood samples were collected
to do genetic tests for thrombophilia. We monitored
the prevalence of maternal thrombophilia in this group
and in a control group of women with normal
pregnancy (27 cases).

Results

The risk of thrombosis in patients with
mutation in the factor V gene was 2.52 times higher
than in patients who didn’t have this mutation. No
statistical association was found for the patients with
MTHFR gene mutation.

Pregnant women with a family medical
history of thrombosis showed a 2.17 times higher risk
of thrombosis than female patients with no medical
history of this type.

Of the 161 patients included in the study, 21
of them showed thrombotic events: deep venous
thrombosis, pulmonary embolism, cerebral thrombosis
or myocardial infarction.

The occurrence of the thrombotic events was
detected in the third trimester or immediately
postpartum.

Of the 161 patients included in the study, 27
of them were diagnosed with IUGR. This group was
compared to a control group – 27 women, with a
normal pregnancy, without IUGR. The prevalence
of maternal thrombophilia was monitored in the 2
groups.

The prevalence of hereditary thrombophilia
was 62% in the IUGR group and 29% in the control
group. The frequency of the MTHFR gene mutation
and of protein S was significantly higher in the IUGR
group compared to the control group.

No statistically significant difference was
found between the groups with prothrombin or protein
C genes mutations.

There was no significant connection between
factor V Leiden mutation and preeclampsia or
between factor V Leiden and IUGR.

Discussion

It is estimated that over 12% of the general
population is diagnosed with hereditary thrombophilia.

While the association between thrombophilia
and venous thromboembolism is clearly defined, there
is still controversy surrounding the connection
between thrombophilia and the complications that
arise due to placental changes. This study proves that
there is a relationship between some complications
caused by placental changes and certain mutations
present in thrombophilia.

The main motivation for identifying risk
factors for complications caused by placental changes
in pregnant women with thrombophilia was the desire
to improve the maternofetal prognosis by correctly
managing the anticoagulant treatment, without making
excessive use of this therapy.

In conclusion, pregnant women with factor
V Leiden thrombophilia and those with a family
medical history of thrombosis have a higher risk of
developing thrombosis than pregnant women who
don’t have these issues. In their case, thrombosis
prophylaxis is justified.

No statistical association was found between
thrombosis and the MTHFR gene mutation in the case
of pregnant women with thrombophilia. This result
could help reduce the excess of anticoagulant
treatment in the groups of pregnant women with
MTHFR gene mutation.

The prevalence of hereditary thrombophilia
was 62% in the IUGR group and 29% in the control
group.

The frequency of the MTHFR gene mutation
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and of protein S was significantly higher in the IUGR
group compared to the control group. This result may
help a more thorough investigation of the non-
followed-up cases of IUGR pregnancies, with
subsequent investigation of the thrombophilia profile
and   detection of new cases of hereditary
thrombophilia, with appropriate management for a
future pregnancy.

Accurate antepartum diagnosis of IUGR
cases in pregnant women with MTHFR and protein
S genes mutations could improve fetal prognosis.
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